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Use of CFD to calculate 
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B  i  t ti l fl id d i  h  y us ng compu a ona u ynam cs approac ,
calculate dynamic flow resistance for 
microperforated panel considering flow through 
one hole and compare with existing formulation, 





















In these graphs, it is shown that α is a function of 
frequency, thickness, hole diameter, and porosity
Previous work(sharp-edged hole)
Definition of β
α, end correction coefficient in 
Guo model, is dependent 
variable on frequency. 
β is function of thickness, hole 
diameter, and porosity. 
Flow resistance vs. frequency
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( t = 0.4064 mm, d = 0.2032 mm, 
σ = 0.02)
Geometry
Geometry of CFD model
M h I t l  0 005 es n erva : . mm










Definition of roundness 
t is thickness of the panel,
r is radius of hole edge
Three different sets (0 < < 1)
Set 1. Thickness Set 2. Diameter Set 3. Porosity
t (mm) d (mm) σ t (mm) d (mm) σ t (mm) d (mm) σ
0.1016 0.2032 0.02 0.4064 0.1016 0.02 0.4064 0.2032 0.005
0.2032 0.2032 0.02 0.4064 0.2032 0.02 0.4064 0.2032 0.01
0.3048 0.2032 0.02 0.4064 0.3048 0.02 0.4064 0.2032 0.015
0.4064 0.2032 0.02 0.4064 0.4064 0.02 0.4064 0.2032 0.02
0.508 0.2032 0.02 0.4064 0.508 0.02 0.4064 0.2032 0.025
0.6096 0.2032 0.02 0.4064 0.6096 0.02 0.4064 0.2032 0.03
0 7112 0 2032 0 02 0 4064 0 2032 0 035
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. . . . . .
0.8128 0.2032 0.02 0.4064 0.2032 0.04
0.9144 0.2032 0.02
Inlet velocity and Pressure
Inlet velocity was chosen to be a Hann windowed, 5 kHz half‐
sine wave having a maximum value of 1 mm/s in order to cover 
h f 10 kH
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t e  requency range up to    z
Pressure derivation in simulation
t = 0.4064 mm, d= 0.2032 mm, σ = 0.02
γ = 0 γ = 1
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Dynamic flow resistance and reactance
Changing by roundness
(t = 0.4064 mm, d= 0.2032 mm, σ = 0.02)
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Make α, which is defined by Guo et al., function of 
roundness γ to fit with CFD results
β vs. roundness
Set 1. (different thicknesses)
13As the panel goes thicker, the slope of β is steeper.
β vs. roundness
Set 2. (different hole diameters)
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As the diameter of hole goes smaller, the slope of β is 
steeper.
β vs. roundness
Set 3. (different porosities)
15The slope of β is not affected by the porosity
Dynamic flow resistance and reactance
Slope a
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Dynamic flow resistance and reactance
Slope a
End correction coefficient α
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Compared CFD Result with new formula
(t = 0.4064 mm, d= 0.2032 mm, σ = 0.02)
γ=0.125 (top left), γ=0.375 (top right), 
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γ=0.625 (bottom left), γ=0.875 (bottom right)
Compared CFD Result with new formula
(t = 0.4064 mm, d= 0.2032 mm, σ = 0.01)
γ=0.125 (top left), γ=0.375 (top right), 
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γ=0.625 (bottom left), γ=0.875 (bottom right)
Compared CFD Result with new formula
(t = 0.4064 mm, d= 0.4064 mm, σ = 0.02)
γ=0.125 (top left), γ=0.375 (top right), 
20
γ=0.625 (bottom left), γ=0.875 (bottom right)
Conclusion
 By change the definition of α, which is defined by 
Guo et al., accuracy can be improved in low 
frequencies.
 By making α a function of roundness, thickness, 
hole diameter  and frequency (as below)  we can , ,
define dynamic flow resistance for any cylindrical 
hole.
 Future  :  Make complete definition of α and an 
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